The wholeness principle is analysed for non-abelian gauge symmetry. This principle states that nature acts through grouping. It says that physical laws should be derived from fields associations. At this work, we consider on the possibility of introducting a non-abelian fields set { A further step is on how such non-abelian whole symmetry is implemented at ) (N SU gauge group. For this, it is studied on the algebra closure and Jacobi identities, Bianchi identities, Noether theorem, gauge fixing, BRST symmetry, conservation laws, covariance, charges algebra. As result, one notices that it is installed at ) (N SU A  }. Its physical feature is a systemic interpretation for the physical processes.
7) (2  N equations are developed.
A further step is on how such non-abelian whole symmetry is implemented at ) (N SU gauge group. For this, it is studied on the algebra closure and Jacobi identities, Bianchi identities, Noether theorem, gauge fixing, BRST symmetry, conservation laws, covariance, charges algebra. As result, one notices that it is installed at ) (N SU symmetry independently on the number of involved fields. Given this consistency, Yang-Mills should not more be considered as the unique Lagrangian performed from ) (N SU
Introducting the BRST symmetry an invariant eff L is stablished. The BRST charge associated to the N -potential fields system is calculated and its nilpotency property obtained. Others conservations laws involving ghost scale, global charges are evalued showing that this whole symmetry extension preserve the original Yang-Mills algebra. Also the ghost number is conserved. These results imply that Yang-Mills should be understood as a pattern and not as a specific Lagrangian.
Concluding, an extended Lagrangian can be constructed. It is possible to implement a non-abelian whole gauge symmetry based on a fields set { a I
Introduction
Gauge symmetry is guiding physics [1] . The physical laws search is being determined by symmetry groups. They carry the lemma where the numbers of gauge fields should be given by the number of generators of a given group. Under this principle Yang-Mills theories have been developed [2, 3] . Nevertheless it is possible to move beyond to this situation by including an undefined number of potential fields rotating under a same symmetry group [4] . Different origins based on Kaluza-Klein [5] , supersymmetry [6] , fibre bundle [?],  -model [7] have already been studied to consider an initial set of fields transforming under a common gauge group as , . = ' Eq. (1) indicates the existence of a non-abelian gauge symmetry involving different potential fields. It introduces the meaning of wholeness through gauge symmetry. Consequently emerges a new concept for physical laws be understood. Its whole symmetry deploys an ab initio for describing a systemic nature. For this, it constructs a fields association under a same gauge parameter. Considering that such fields satisfy the Borscherâ€™s theorem [8] , one can redefine them. To get a better transparency on symmetry, one should write the model in terms of the k -dimensional internal space. Thus the origin of the potential fields can be treated back to the vielbein, spin-connection and potential fields of higher-dimensional gravity-matter coupled theory spontaneously compactified for an internal space with torsion [5] .
Nevertheless by definition, the physical fields are that ones which physical masses are the poles of two-point Green functions. For this, one has to diagonalize the transverse sector by introducting a matrix  [9] . The } , { i X D   basis is not the physical basis. It yields an operation guaranteed by the Borscher's theorem saying that physics must be nondependent under fields reparametrizations [8] . Thus, the physical basis The outline of the paper is organized as follows. The methodology is first to expose the new aspect originated from ) (N SU symmetry, and then, understand how through the gauge parameter and group generators the non-abelian symmetry is implemented. So at section 2, the non-abelian fields set symmetry { a I A  } is proposed through an extended
Lagrangian with respect to Yang-Mills. In section 3, from internal mechanisms one studies that this extended model is consistent with the symmetry skeleton which antecedes the Lagrangian. In the next two sections, Bianchi and Noether identities are derived. At section 6, the Lagrangian is divided in different pieces according to the scalars produced from generators decomposition. In section 7 one extracts on the classical equations showing about granular and collective space-time evolutions, covariance and with relationships beyond Lie algebra. Conserved currents are explored at section 8.
The energy-momentum tensor is expressed at section 9. On symmetries as BRST, ghost scale and global gauge transformations, corresponding charges algebras and ghost number conservation are left for section 10. The corresponding Slavnov-Taylor Identity is written at section 11. Concluding remarks are posted at section 12, saying on the possibility of a systemic physics be described based on the whole symmetry principle.
Non-abelian whole Lagrangian
A non-abelian gauge symmetry association is defined through equations (1), (3), (5), (8) The candidate for non-abelian whole Lagrangean will contain granular and collective contributions coming from antisymmetric, symmetric and semi-topological sectors [10] . Working out the Lagrangian in constructor basis, one gets
where  Z is the most general covariant field strength with granular dependence on fields, and  z is associated to collective fields.
Decomposing on antisymmetric and symmetric sectors
where
with the following granular field strength
For the symmetric sector,
with  g the metric tensor of Minkowski space and
Notice that  Z and  z are not necessarity Lie algebra valued as it is  F in the usual Yang-Mills theory. However in order to explore the abundance of gauge scalars that such extended model offers one should also consider all possible group-valued structures in the non-irreducible sector contribution.
Besides that, one can yet to express the gauge fixing term so that the Lagrangian Eq.
The transverse diagonalized gauge invariant Lagrangian, which means the physical Lagrangian, is given by
where the corresponding field strengths one written in terms of physical fields. Rewriting Eq. (11),
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Notice that eqs. (21), (23), (26), (28) transform covariantly.
Symmetry skeleton
We consider five preliminary types of fundamental mechanism analysis on the conditions for including more fields. They are based on counting the number of degrees of freedom, geometry, supersymmetry, symmetry and dynamics. This section intends to explore the most subtle, the fourth hability. It is based on the following instructions: algebra closure, BRST algorithm, Bianchi identities, local Noether theorem, covariance. The function of these symmetry topics will be to study whether the ) (N SU gauge group accomodates the presence of N potential fields rotating under the same group parameters. These arguments purely based on symmetry will work as basis for including an extended Lagrangian to SU(N) Symmetry Group. Gauge fields, being Lie algebra-valued carry group properties. Therefore, a first call of command from symmetry is to verify whether the set of gauge transformations implemented by such general gauge theory is able to build up one algebra. Considering the physical sector, one gets the field transformations
and taking two successive gauge transformations, one gets that the algebra of infinitesimal transformations closes:
The Jacobi identity of the Lie algebra imposes a next relationship. It is necessary to show that these infinitesimal transformations generate the whole invariance groups. Verify that the Jacobi identity acting on field
Eq. (32) and Eq. (33) apply to any tensorial combination. Concluding this first consistency test, one can state that the local properties for the N -potential fields of the classical transformations are summarized by Eq. (30), Eq. (32) and Eq. (33).
The next text includes quantum aspects. It is the BRST algorithm. BRST transformations [11] have been considered a very useful technique to probe the internal structure of a gauge theory. By taking supplementary fields with unphysical statistics it was noticed, initially, as a method to originate the Ward identities and also to compensate the effects due the quantum propagation of zero modes which are contained in a potential field. However it was later understood that the BRST framework also reveals more intrinsic aspects of the theory. Besides solving the gauge dependence of the gauge-fixing term, it brings a perspective where it anticipates the notion of Lagrangian. This means that BRST signature appears at the level of first principle for detecting a full Lagrangian. In this way, as the ghosts and the auxiliary fields are unphysical quanta, one could say that the BRST method works like the X-ray technique for detecting a possible physical illness embedded in the body of the theory. For instance, by computing the cohomology of the BRST charge, one is able to infer about the stability and absence of anomalies in the theory [12] .
Considering that the BRST and anti-BRST symmetries [13] penetrate in the symmetry instructions for organizing the most general gauge invariant Lagrangian, our proposal is to use it for testing how for gauge theories will be able to absorb the presence of more potential fields. We are going to follow the Baulieu & Thierry-Mieg prescription [14] . There the ghost technical device takes from the very beginning, for predicting the Lagrangian, a set of basic fields
; and in our case it should be complemented by the presence of 
where 
which are equivalent to the closure of the classical algebra and to the Jacoby identity. Now, the next step is to prove that this full extended BRST invariance Eq. 
where  Z and  z are written in the previous section. One can indeed check, after some algebra, that really
which is the last requirement to establish our final Lagrangian. We have therefore shown that the most general non-abelian Lagrangian satisfying Baulieu and Thierry-Mieg programme is really the effective Lagrangian we have been using from the departure:
The b field can be eliminated by using its equation of motion and in the limit of Landau gauge one gets the generating functional for Green functions: The third instruction dictated by the symmetry relies exclusively on algebraic identities, as for instance, the Bianchi identities. Mathematical considerations yield two relationships to be analyzed and explored by each particular theory. These are:
Identities Eq. (54) and Eq. (55) will take different forms relative to the structure of the particular theory under consideration, as it becomes evident if we apply them to the cases of general relativity or Yang-Mills. Nevertheless, their implementation in physics is not immediate. In order to transform them into a type of constraint equation, they must first obey a kind of physical closure. This means that Eq. (54) and Eq. (55) must be consistent with dimensionality and covariance considerations. Thus a good candidate that gauge theories provide to surpass such a convenience is the covariant derivative. So, from Eq. (54), one gets the following identity
the operational identity will be 0 = 6 Thus taking the physical set, the corresponding covariant derivative is
. From eq (54) one gets the most general identity
which contains the basic conditions for being proposed as a physical equation. It has the covariant property and correct dimensionality. Then, splitting up the corresponding field strength in symmetric and antisymmetric piece, one gets the following identity:
Eq. (62) means that this extended model contains N Bianchi identities, where each one is associated to a corresponding physical field. A similar result one gets from Eq. (59) for effective cases.
The attempt in this section is being to identify the existence of instructions in gauge theories for assuming a number of potential fields different from the number of group generators. So as a final aspect for analyzing a possible origin for this extended model is by means of invariance of the action. It leads to Euler-Lagrange equations which will be studied in the following sections and contributions from surface terms. The effort here will be just of introducing more fields at the minimal action principle. It gives, S e p t e m b e r 2 1 , 2 0 1 5
Eq. (64) shows that while the conservation laws are to be manifested for all the system, the equation of motion appear individualized for each field, separately. Therefore an emphasis from this result is that the different identities which the Noether theorem and total angular momentum gives rise to are conservation laws for all system containing N fields.
The local Noether theorem for a non-abelian gauge involving N potential fields in the same group is understood by the three following equations:
Thus, from the analysis of the global and local instructions given by Eq. (65) In the physical set the local Norther theorem is transposed as
It then appears clearly that Coulomb's law does not contain a necessary compromise with a non-dynamical origin. It was just a coincidence for the case involving one field. Observe also that even its strongest condition, Eq. (73) 
and the spin-current
To conclude this section, we would note that the so called four types of internal mechanisms work not only to detect the presence of N fields but also to isolate the identity carried by each of them. The first instruction shows, formally, the possibility of more than one field to be transformed under the same group parameter ) (x a  ; from the Baulieu & Thierry-Mieg procedure one gets a method to assume an extended Lagrangian; the existence of different equations associated to each field spots be developed through the Bianchi identities; the minimal action principle brings a conjunction between the whole system involving N fields and the individualization of each quanta through the variational principle.
There the identity of each field is obtained through its correspondent covariant equation of motion, while the system identity is organized through conservation laws. This means that the conservation of energy-momentum, angular momentum and internal charges are instructions only for the system as a whole.
Consequently the symmetry skeleton is able to support more "flash": the presence of more potential fields besides the usual gauge field. The principle that the number of potential fields must be equal to the number of group generators is enlarged. The 
Noether identities
The local Noether theorem provides three relationships
Lagrangian scalars
The potential fields Lagrangian plays with different quanta. From group theory arguments one knows that a quadrivector carries information about different spin states. Neverthless as gauge invariance acts differently one the vector and scalar sectors, one expects that it will work as a source for rendering explicit a different dynamics for each one of those parts. So we should now split the Lagrangean in antisymmetric and simmetric parts rewrite Eq. (9) as
A new aspect in this whole gauge model is that fields strength are not just Lie algebra valued. 
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one expands the symmetric field strength 
Similarly for the symmetric sector, one obtains a 8 meshes decomposition. Given 
Field Equations
The on-shell informations also will be depending on this generators expansions. It gives for
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Taking the trace in the above equation, one gets
Multiplying the equation of motion by k t and taking again the corresponding trace, we have
The corresponding equations of motion at physical basis are 
Given that Eq. The charge associated to this current as the same symmetry boundary condition as in the usual QCD [15] . Considering that the main proposal at this section is to show that the introduction of a fields set in the ) (N SU gauge symmetry preserves covariance it will be not necessary to calculate the physical fields equations of motions. S e p t e m b e r 2 1 , 2 0 1 5 
Directive and Circumstantial Symmetries
The whole physics introduces the meaning of an integral organization including two kinds of symmetries. They are the directive and the circumstantial symmetry. Their qualitative difference is that while the director symmetry appears as a natural instruction from the gauge parameter, the circumstantial symmetry will be depending on relationships between the so-called free coefficients studied at Apendice B.
From these two types of symmetries one derives currents conservations. Associated to the gauge parameter one gets the Slavnov-Taylor identity (off-shell) and the Noether identity (on-shell) which yield one conserved current with N-fields contributions 
Energy Momentum Tensor
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Charges Algebra
Although the gauge fixing term breaks the gauge it is possible to show that there is a symmetry that is preserved in the Lagrangian which is the BRST symmetry. Considering the group parameter as  some anticommuting global quantity, we will derive the BRST invariance. For convenience it will be studied at constructor basis. The fundamental object in a gauge theory is not the Lagrangian but the functional generator ot the Green's functions. It is given by S e p t e m b e r 2 1 , 2 0 1 5 
Considering the general Lagrangian
For simplicity, we are going to separete in antisymmetric and symmetric parts 
and the relationships 
where a j  is the matter current. It gives S e p t e m b e r 2 1 , 2 0 1 5
Concluding, we obtain that the charges algebra is the same as in QCD:
Eq. (155) is showing that the charges algebra depends only on the symmetry involved. It does not depend on the number of potential fields being considered at the fields set. 
Slavnov-Taylor identity
Another ingredient on this non-abelian extension is to consider the Slavnov-Taylor identity. Now we perform those BRST transformation on generator functional to obtain the Slavnov-Taylor identities for the extended symmetry ) (N SU . It is convenient to define the generator functional in terms of sources for fermions and bosons
where the total Lagrangian in terms of fields and sources is 
and by substituting the BRST transformations, one gets
in which it is easy to show that the Jacobian of those transformations is unity. Those expression is written in terms of derivatives of the generator functional in relation to sources The equation (169) is Slavnov-Taylor identity for extended ) (N SU . It will give us the important relations between Green functions of the massless, massive gluons and Faddeev-Popov ghosts that imply into the renormalizability of the model. The question of full renormalizability will not demonstrated here cause it is necessary a detailed analysis on Slavnov-Taylor identities and redefinitions of the parameters into the Lagrangian. It will be dedicated in a next paper.
Conclusion
The effort in this work is to implement the whole gauge principle at non-abelian level. Gauge symmetry depends on two variables which are the gauge parameters and group generators. They define Lie algebra valued fields transforming under gauge symmetry. The purpose is to show that these two variables, Eq. (1) introduces that symmetry should be treated as an environment. A fields association physics appears. In a further work we will analyse on more details other classical aspects, renormalizability, unitarity. For instance, study on its consequences on the Slavnov-Taylor identity. And so, understand on possibilities for a systemic physical process be described through this non-abelian whole gauge principle. Complexity should be an achievement related through a gauge totality principle.
Group relationships
Gauge theory considers fields as Lie algebra valued. So one should express 
Conserved currents
Classically, in order to avoid undesired degrees of freedom we should relate them to conserved currents. For this every field in this whole model must be associated to a corresponding conserved current. Noether and Slavnov-Taylor identities already inform on the existence of only one natural conservation law. In this apendice one explores the conserved currents through the circumstantial symmetry.
Considering Eq. 
Notice that eqs. 
Expanding S e p t e m b e r 2 1 , 2 0 1 5 
Volume of circumstances
The volume of circumstances measure the number of invariant terms in the Lagrangian. It is an interesting property that fields association physics can offer. It relates the free coefficients associated to scalar terms as 
